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Introduction

=

4 b-quark decays < 2% to N s
charmless modes. /

- Rare: BR < O(10-2)
% b->sss transitions are
penguin dominated ® Low longitudinal polarization
+ Useful to disentangle penguin than expected in By > @ K*!
contribution from other
B-hadron decay

+ Particles in the loop can be

S

_EN
t

4 Measure various PV and VV
modes and the A, involved

replaced by their New 4 Tevatron is a unique place to
: study the B, decay modes
Physics counterparts! and add to the present
® Hints in sin2p of By > @ K, knowledge from B-factories.
already?!
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Introduction continved..
= A

- Tec\j/c}‘\rron is a rich source of all B-hadron species, By, B,, B., B.
and A,

0,=294+06+6.2ub(|n| <1)(CDF)
4 Currently operates at ~ 1032 cm-2 sec-!

¢ CDF Run 2 employs a new track-based hadronic ftrigger
- More rare decay modes accessible

& Charmless b-decays at CDF w/ displaced tracks trigger

+ B, > QK Direct A,

+B.>00 Mixing & direct A (BR measurement)
+ Bi. 2> h*h* (h =K, m) Directonly or mixing & direct

+ A,2>ph(h=K, n Direct A [ Talk by Andreas Warburton ]
LBy 2 Search [ Talk in the plenary session ]

28th Oct. 2004 S.Behari, Rare Charmless B Decays at CDF, DPF2004



CDF Run 2 Displaced Track Trigger

SVYT Impact Parameter distribution

4 Level-1: 2 opposite charged tracks, Py =2 GeV/c 000F ggr— e
T Py >5.5 6eV/c ;
4 Level-2: Impact parameter, 120 pym < dg < 1 mm 300 W
Transverse decay length, L,, > 200 pm 5
Azimuthal angle difference, 2°<A@<90° 2 o0
(p signal from hadronic trigger Al 4 1 mm b decays § iail
o CDF RUN Il Preliminary L=120 pb’ \\\\\\\ _
Ewoo:— ¢~ KK + ’//+ \ :/ econdar 200 |
T i / Yy i
£ g0 J;'F# ¢ vertex / HM.H L
% 'ii ///X / A Lo T | IR B
8 caol_ i ’ 01 005 0 005 Ol
d, {cm)
400 — . .
T Triggers in use:
i g - . ° °
200 . £ » Baseline trigger
e 8= » Low P+: Drop opp. charge & Z|P+| requirements

Q95098 1 101 702 105 104 105 106 107
M., [GeV/c]]
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prescaled, low purity, higher acceptance
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B, 2 @ K* Reconstruction

4 EW penguin contribution expected ~10%.

4 Small direct A, expected

4 Already established at B-factories B
4 Potential for New Physics

. Gluonic Penguin
Analysis strategy:

¢ Use B, > J/¥ K* as control sample.

Annihilation at S + Same event topology, from same trigger
tree level (p + Different angular distribution

4 Construct a likelihood from kinematic variables and
physical background templates derived from MC

¢ Do an unbinned max. likelihood fit to A, signal yield
and mass simultaneously

K* & Use PDG BR(B, > J/¥ K2) to estimate BR(B, > @ K2)
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B, 2 @K* Reconstruction continued.

& Op’rimized analysis cuts: \ (:JDF RUN Il Preliminary L —180+ 10 pb
+ Lxy>350mm, Vertex x2< 8 2 F
+ Psoft> 1.3 GeV/c P m_ B* - J/y K*
S 439 + 22 events
+ dy(B) < 100 mm £ of
+ Isolation(R<1.0)>0.5 aof
+ 1 <My <1.066GeV/c2 3"%
20 R
+ 5 < MKKK < 56 GCV/CZ 1obE—% . _
+ AMpp < 100MeV/c2 gt T i WO RDTIIE
.8 49 5 51 52 53 54 5.5 E.E‘" ] ?ge\ﬂcgja
@ ,Unbmned max. likelihood flT Legends: Total PDF, signal, partially
Inputs: reconstructed decays, combinatorial bkg,
+ 2-track invariant mass physical bkg (B>f K, B=>KKK, B>K*m,
+ 3-track invariant mass B2k O
+ Helicity angle (@or J/¥ Isol.a’.rion: PT(B)/FPT(B)+ZAR<1 Pr(trk)]
polarization) Helicity angle: cosine of angle between
4+ Specific ionization in central BY and one of the (pdaughters in @
tracking chamber (dE/dx) rest frame

28th Oct. 2004 S.Behari, Rare Charmless B Decays at CDF, DPF2004 7



Events / 2 MeV/c?

IIEIII

B, 2 OK* Fit Results

— Total PDF — B->f%K

— Signal

_ Partially recon.
decays

— comb. bkg

(P Mass

CDF RUN Il Preliminary

x2/d

L=180+10 pb’

£=19.23/14; P=82%

lsl

IEIII

105 106
M, [GeV/c)]
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B, 2 Q@K* Signal

CDF RUN Il Preliminary L-180+10pb"
— Total PDF ;; mf_ Xz/dOf = 11.26J/rl4(P=67%)
— Signal & K B* > ¢ K
— Partially recon. E = 477+ 8 events
decays Wz [l 1\
— comb. bkg E \
— B>foK R NC
..... B> KKK 102— - ‘ ) + [ _L
— B> K*OT[ 5:_ =~ 1 T4 1
----- B>k f A Lo
ob o | e St 1

5 5.1 5.2 53 54 5.5 9.6
M, [GeV/c']
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B, 2 @K* Branching Ratio

-t
]
I

& B,> PKVield: 47.0+84
& B, > J/VK:Vield: 439.0 + 22.0

—r
-t
|||||

HFAG average

BR(B* — ¢ K [x 109
o
I
—_—

W & v o0 <N 0 WO
T TTTTITT 111

¢ Using PDG value: BR (B, > J/V K*)
= (1.00 £ 0.04) x 103

Belle

Systematics: 2 | COF
4 BR measured w.r.t control channel

- Most systematics cancel 3 CLEO

4 Dominant contribution from: 2
& Particle dependent trig. Eff.: 7.2%

BR(B, > @K*)= (7.2+1.3+£0.7) x 10
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B, > QK* Asp

Dominant systematics from:
¢ Detector charge asymmetry: 5%

4 Fit templates & method:

Fit Results:
Ap(B, 2> @Kt ): 0.046 + 0.050

25% o

Belle CDF

HFAG average

Ap(B, > J/y Kt ): -0.07 + 0.17

A (HFAG) = 0.03 + 0.07

A

CcpP

B - ¢gK

BY oK™

B - ¢gK

+

BY L gK”

-0.07 £0.17 0%
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Bs & @ (PSearch

Never observed before
Bs >V V decay, not a CP eigenstate

-

&

&

&

No or very little direct A, expected in B,
this channel by SM.

Gluonic penguin > Probe for New Physics

Angular analysis possible in future b)
S

&

¢ Analysis Strategy:

+ Use high statistics By > J/¥ K" mode for acceptance corrections and cut
optimization

+ Use B, > J/¥ @ as the normalization mode
+ Cut-based blinded analysis: Optimize cuts on signal MC and data background
+ Obtain signal distribution 2> Fit to extract the yields

+ Do separate search in Baseline and Low P+ triggered samples
> Merge results
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Bs = @ (pSearch
" o
& Optimize cuts on MC sample

4+ Projection of transverse decay length
Lxy on the B, P; direction

+ Pr(Q1), Pr(@2), X?

4+ pointing constraint d,(Bs)

4+ impact parameter of reconstructed @
T AT L

HHH S U R e :

o i'—Ei:iubardsragbn

p37 i | m—Signal region

uBB -I--I--:-i 1 1 1 I 1 1 1 I 1 :-I--I--I--I--I--I--I--I--I--I-:-
4.8 5 5.2 54 58 5.8 g 5
my . 11 [GeVicT]
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DF Runll Preliminary L =179+10 pb”

. Signal region

C
[ . Sidebands region

=)
(=]

Events/2 MeVic®
[o2]
=2

n
=]

30

20

10

98 0. 4 : 103 1.04 105 1.26
m, . [GeV/ic]

¢ Maximize the significance variable:

¢  Optimization independent of MC sample size

4 Optimized for 30 significance.
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Bs 2 @ (PResults

H . CDF Runll Prelimi =179+ i
OpTlmlzed CUTS' ﬂ.'.U__ - - = Immaryseventsir:_se:rzs: :r?dE:
& dO(Bs) < 80 /Jm E 5%_ _Expe.cied. B.Gevents.=4ﬂ..75 ;;[].41
& P(g)> 2.5 GeV/c Open +he box! g : Significance: 4.710
& Ly, >350 pm zF
@ X%y <10 3l First

- Observationl!
Dominant source of systematics: ol L
& 36% from BR(Bs > J/¥ (@) [CDF Run 1] a l

1_
Combined Baseline+LowPt Significance: 4.80 E .H| . H | m I el

1 | 1
5 52 5.4 5.6 58 6 ,
m., [GeVic ]

/ From MC

BR(B. - 0@) = NGB, - ¢p) &(y) BRB, — yp).BRUJ ¢ ~ f' ")
S N(B, - yo)™ &(09) BR(p - K'K) =

N From PDG

BR=(1.4%0.6%0.2 0.5 (BR)) x 10-°
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Summary

&

¢ New pure penguin decay mode observed
for B,, additional mode for Al

¢ Looking forward to higher luminosity for
studying more b > sss decay modes
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